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1 Solve the equation �x + a � = �2x − 5a �, giving x in terms of the positive constant a. [3]
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2 Use logarithms to solve the equation 3x+4 = 52x, giving your answer correct to 3 significant figures.
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3 (i) By sketching a suitable pair of graphs, show that the equation

x3 = 11 − 2x

has exactly one real root. [2]
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(ii) Use the iterative formula

x
n+1 = 3

��
11 − 2x

n

�

to find the root correct to 4 significant figures. Give the result of each iteration to 6 significant

figures. [3]
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4 Find the equation of the tangent to the curve y = e4x

2x + 3
at the point on the curve for which x = 0.

Give your answer in the form ax + by + c = 0 where a, b and c are integers. [5]
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5

x

ln y

O

�0.6, 1.81�

�1.4, 1.39�

The variables x and y satisfy the equation y = K

a2x
, where K and a are constants. The graph of ln y

against x is a straight line passing through the points �0.6, 1.81� and �1.4, 1.39�, as shown in the

diagram. Find the values of K and a correct to 2 significant figures. [6]

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

................................................................................................................................................................

© UCLES 2017 9709/23/M/J/17 [Turn over



6

6 (i) Use the factor theorem to show that �x + 2� is a factor of the expression

6x3 + 13x2 − 33x − 70

and hence factorise the expression completely. [5]
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(ii) Deduce the roots of the equation

6 + 13y − 33y2 − 70y3 = 0. [2]
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7 (a) Find Ó �2 cos1 − 3��cos1 + 1� d1. [4]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2017 9709/23/M/J/17



9

(b) (i) Find Ô @
4

2x + 1
+ 1

2x

A
dx. [2]
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(ii) Hence find Ô 4

1

@
4

2x + 1
+ 1

2x

A
dx, giving your answer in the form ln k. [3]
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8

x

y

O

�1, 4�

�3, 3�

The diagram shows the curve with parametric equations

x = 2 − cos 2t, y = 2 sin3 t + 3 cos3 t + 1

for 0 ≤ t ≤ 1
2
0. The end-points of the curve are �1, 4� and �3, 3�.

(i) Show that
dy

dx
= 3

2
sin t − 9

4
cos t. [5]
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(ii) Find the coordinates of theminimumpoint, giving each coordinate correct to 3 significant figures.

[3]
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(iii) Find the exact gradient of the normal to the curve at the point for which x = 2. [3]
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